The one-electron autoxidation of human cytochrome P450 3A4.
Monomeric cytochrome P450 3A4 (CYP3A4), the most prevalent cytochrome P450 in human liver, can simultaneously bind one, two, or three molecules of substrates and effectors. The difference in the functional properties of such binding intermediates gives rise to homotropic and heterotropic cooperative kinetics of this enzyme. To understand the overall kinetic processes operating in CYP3A4, we documented the kinetics of autoxidation of the oxy-ferrous intermediate of CYP3A4 as a function of testosterone concentration. The rate of autoxidation in the presence of testosterone was significantly lower than that observed with no substrate present. Stability of the oxy-ferrous complex in CYP3A4 and the amplitude of the geminate CO rebinding increased significantly as a result of binding of just one testosterone molecule. In contrast, the slow phase in the kinetics of cyanide binding to the ferric CYP3A4 correlated with a shift of the heme iron spin state, which is only caused by the association of a second molecule of testosterone. Our results show that the first substrate binding event prevents the escape of diatomic ligands from the distal heme binding pocket, stabilizes the oxy-ferrous complex, and thus serves as an important modulator of the uncoupling channel in the cytochromes P450.